1 37. ^(kew) A microprocessor comprising: 

;egister storing a register value corresponding to a threshold 



5 the programma 



temperature; 

programmable thermal sensor receiving the register value, wherein 
■ thermal sensor generates a first interrupt signal if a 

6 microprocessor temperature exceeds the threshold temperature 

7 corresponding to the register value; 

8 clock circuitry tor providing a clock signal for the microprocessor; and 

9 a processor unitVoupled to the clock circuitry, wherein the processor 

10 unit executes instructionsXto vary the frequency of the clock signal in 

11 response to the first interriipt signal. 




38. (New) The microprocessor of claim 37 further comprising: 

a fail-safe thermal sensor generating a fail-safe interrupt signal if the 
microprocessor temperature exceeds a fail-safe threshold temperature, 
wherein the processor unit is halted Vn response to the fail-safe interrupt 
signal. 

1 39. (New) The microprocessor of claimV$7 wherein the clock circuitry 

2 further comprises a phase locked loop. 



1 40. (New) The microprocessor of claim 37 ^herein the thermal sensor 

2 comprises: 

3 a current source; 

4 a voltage reference coupled to the current sonrce to provide a 

5 bandgap reference voltage, wherein the bandgap reference voltage is 

6 substantially constant over a range of temperatures; 

7 programmable circuitry providing an output voltkge varying with 

8 the microprocessor temperature in accordance with the register value; and 

9 a comparator, wherein the comparator generates thetirst interrupt 

10 signal if a difference between the output voltage and the banaeap reference 

11 voltage indicates that the threshold temperature has been exceeded. 
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1 41. (New) The microprocessor of claim 40 wherein the programmable 

2 circuitry further comprises: 

3\ a transistor coupled to the current source to provide the output 

4 Voltage, a gain ratio of the output voltage to a junction voltage of the 

5 transistor controlled by a transistor bias, wherein the junction voltage 

6 varies\in accordance with a junction temperature of the transistor, the 

7 junction\emperature corresponding to the microprocessor temperature; 

8 a bias circuit providing the transistor bias to control the gain ratio, 

9 wherein the output voltage varies with the microprocessor temperature in 
10 accordance with\he register value. 

1 42. (New) The microprocessor of claim 41 wherein the bias circuit further 

2 comprises binary weighteii resistors. 

1 43. (New) A computer system comprising: 

2 an active cooling device; \ 

3 a microprocessor comprising! 

4 a register storing a register value corresponding to a threshold 

5 temperature; \ 

6 a programmable thermal sensor receiving the register value, 

7 wherein the programmable thermal sensorVenerates a first interrupt signal 

8 if a microprocessor temperature exceeds the\hreshold temperature, 

9 wherein the active cooling device is activated in response to the interrupt 
10 signal. \ 

1 44. (New) The computer system of claim 43 wherein the active cooling 

2 device comprises a fan. \ 

1 45. (New) The computer system of claim 44 further comprising: 

2 clock circuitry for providing a clock signal for the microprocessor, 

3 wherein a frequency of the clock signal is reduced in response \o the first 

4 interrupt signal. \ 
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1 46. (New) The computer system of claim 45 wherein the clock circuitry 

2 further comprises: 

3 \ a first clock; 

4 aNirequency divider coupled to the first clock to provide the clock 

5 signal, the^frequency divider reducing a frequency of the clock signal in 

6 response to the interrupt signal; and 

7 a second dock circuit coupled to provide the clock signal to the 

8 microprocessor. 

1 47. (New) The computer^ystem of claim 46 wherein the microprocessor 

2 further comprises: 

3 a processor unit coupled tds^he second clock circuit, wherein the 

4 processor unit executes instructions tcKyary the frequency of the clock signal 

5 from the second clock circuit in response\p the first interrupt signal. 



1 48. (New) The computer system of claim 47 Vherein the processor unit 

2 programs the register with another register value corresponding to another 

3 threshold temperature in response to the first interrupt signal. 



(New) A method of controlling a temperature of a microprocessor, 



/l wherein the microprocessor performs the steps of: 
' 3 a) generating a tempe/ature signal within the microprocessor 

4 indicative of the temperature af the microprocessor; 

5 b) comparing the jtemperature signal with a first threshold 

6 temperature level within tne microprocessor; 

7 c) generating aln interrupt signal if the temperature signal 

8 indicates that the first mreshold temperature level has been exceeded; and 

9 d) decreasing a microprocessor clock frequency in response to the 
10 interrupt signal. 
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1 50. (New) The method of claim 49 further comprising the steps of: 
_2 e) comparing the temperature signal with a second threshold 

3 temperatureleVelT^herein the second threshold temperature level 

4 represents a fail-safe tempera rureTan^ 

5 f) halting the microprocessor, if the tempera ture~si^tai4ridicates 

6 that the second threshold temperature level has been exceeded. 

A> 

\ /$\. (New) A method of controlling a temperature of a microprocessor, 
fl wherein the microprocessor performs the steps of: 

3 a) generating a temperature signal within the microprocessor 

4 corresponding to the temperature off the microprocessor; 

V 5 b) comparing the temperature signal with a first threshold 

6 temperature level within the microprocessor; 

7 c) generating an interrupt signal if the temperature signal 

8 indicates that the first threshold temperature level has been exceeded; and 

9 d) activating am active cooling device to decrease the 
10 microprocessor temperature in response to the interrupt. 



1 52. (New) The method of claim 51 wherein the active cooling/flevice is a 

2 fan. 




53. (New) The method of claim 51 further comprising the steps of: 

e) comparing the temperature signal wtth a second threshold 
temperature level, wherein the second threshold temperature level 
represents a fail-safe temperature; 

f) halting the microprocessor/if the temperature signal indicates 
that the second threshold temperature level has been exceeded. 



1 

2 
3 
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54. (New) A method of controlling a frequency of a clock signal which 
drives a microprocessor, comprising the steps of: 

a) generating a temperature signal ^corresponding to 
temperature of the microprocessor; 



a 
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b) generating a first threshold signal if the temperature signal 
indicates that the microprocessor temperature exceeds a first threshold 
temperature; / 

c) generating a second threshold signal if the temperature signal 
indicates that the microprocessor temperature exceeds a second threshold 

! 

temperature; and J 

d) varying a frequency of thje clock signal in response to at least 

i 

one of the first and second threshold signals. 

I 

55. (New) The method of claim sJ further comprising the step of 
programming the first and second predetermined threshold levels within a 



programmable register. 



56. (New) The method of claim 
step of decreasing the frequency of 
signal is asserted. 



54 wherein step d) further comprises the 
the clock signal if the first threshold 



57. (New) The method of claim 
step of increasing the frequency of 
threshold signal nor the second th 



Ji4 wherein step d) further comprises the 
the clock signal if neither the first 
eshold signal are asserted. 



58. (New) The method of daiiW 54rivherein step d) further comprises the 
step of driving the clock sigpafat an intermediate frequency if the second 
threshold signal is as^efted and the first threshold signal is deasserted. 



59. (New) A microprocessor comprising: 
^aprocessor unit; 

a clockcireuit providing a clock signal to the processor unit, the clock 
signal having an associatedfrrequency; 

a thermal sensor generatingva temperature signal corresponding to a 
temperature of the microprocessor; 

logic circuitry coupled to the thermal sensor, the logic circuitry 
generating a first signal if the temperature signal exceeds a first threshold 
level and a second signal if the temperature signal exceedsVsecond 
threshold level; and 
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11 means for varying the associated frequency of the clock signal in 

~12^-responae_to aHeast one of the first and second signals. 

1 60. (New) The^rdcro^ comprising at least one 

2 programmable register for storing a first threshold valueco^resppnding to 

3 the first threshold level. 
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